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TREATING METAL SURFACES WITH 
COATING MATERIAL 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application claims priority from provisional applica 
tion No. 60/706,830, ?led Aug. 9, 2005 by Gary Charles 
SWindler. 

FIELD OF THE INVENTION 

The present invention generally relates to an aqueous coat 
ing material With loW VOC (Volatile Organic Compounds) 
and essentially zero HAP (Hazardous Air Pollutants) suitable 
for coating a metal surface, a method for treating metal, 
particularly steel, surfaces of a structure such as a joist With 
such aqueous coating material, and use of such aqueous coat 
ing material to treat metal surface to provide protection 
against corrosion particularly during delivery, storage on site, 
assembly, and erection in an atmosphere. 

BACKGROUND OF THE INVENTION 

Although a Wide variety of coatings is available for coating 
or painting metal surfaces of subjects, an ideal coating sys 
temione With all the desired performance properties, simple 
application, and loW costiis dif?cult to ?nd. Many factors 
such as the purpose of coating, costs, government regulations, 
service environment, subject [also called substrate] and ser 
vice conditions, basic functions, and application limitations 
must be considered. 

Corrosions of metals, such as steel and iron, occur in all 
environments. Needs are different for different metal, differ 
ent substrate [subject], different service environment, and the 
different period required for having protection. In addition, 
one must consider properties like resistance to heat, cold, 
sunlight, Weathering and other conditions during the time the 
protection is needed. 

In addition to all of these requirements, loW VOC and/or 
loW HAP paints or coatings using Water as a carrier instead of 
petroleum-based solvents are becoming more desirable as 
both the society, the users and the manufacturer look for Ways 
to reduce and minimize impacts on the environment When 
such coatings or paints are used. The levels of emissions from 
aqueous coating systems are loWer than those from solvent 
bome surface coatings. 

Coatings are routinely applied to metal surfaces or surfaces 
of metal subjects to provide various protections. Many metal 
subjects may only need short-term protection against corro 
sion or rusting When these subjects are being delivered, stored 
on site, and being assembled or erected. This particularly true 
for steel subjects like open Web and long span steel joists and 
joist girders, structural steel, cold formed steel framing and 
others. 

It is therefore desirable to have a Water based coating 
material With loW VOC and essentially HAP free and at the 
same time the aqueous coating can be conveniently applied to 
structural metal parts such as steel joist by dipping, ?oW 
painting, spraying and other similar methods. 

SUMMARY OF THE INVENTION 

This invention relates generally to a method for treating 
metal, such as steel, surfaces to provide at least some tempo 
rary or short-term protection against corrosion during deliv 
ery, storage on site, and erection in an atmosphere comparable 
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With The Society for Protective Coatings SSPC (Steel Struc 
tures Painting Council) Environmental Zone 1, normal dry. 
For instance, the invention can be used as a method to apply 
a temporary holding primer or coating to prevent or retard the 
rusting of steel joists. Such temporary holding primer or 
coating may or may not be removed before or after erection or 
assembly in the ?eld. 

It is an object to provide a method for treating a metal 
surface With an aqueous coating material comprise (A) pro 
viding the aqueous coating material; (B) making an applica 
tion of the aqueous coating material to the metal surface; (C) 
removing any excess of the aqueous coating material; and (D) 
drying the coating. In this method, the aqueous coating mate 
rial comprises Water, at least one resin, and at least one emul 
si?er. The resin is made up of one or more polymerized C5 
and/or C9 hydrocarbons Wherein the C5 /C9 hydrocarbons 
Were polymerized in situ With a drying oil. Some commer 
cially available examples of suitable resins are Versadil® 100, 
Versadil® 200, Versadil® 1100, Versadil®2200, DOC H/S 
and DOC HIS LV resin. These resins are characterized as 
having at least one copolymer containing having at least one 
diallylic group and at least 50% of one or more long-chain 
di-unsaturated acids such as linoleic acid 35% of one or more 

long-chain monounsaturated acids such as linolenic acid, 
oleic acid, and others. The Versadil® and other resins are 
characterized by a density of 7.8 pounds per gallon (0.936 kg 
per liter) to 8.2 pounds per gallon (0.984 kg per liter), a 
Gardner Color of 3—9+, less than 1% volatile matter after 2 
hours @ 1000 C., and a viscosity of 600-1700 centipoise 
@250 C. and the aqueous coating material is characterized by 
a solids content in the range of from about 50% to about 70% 
by Weight, from about 35% to about 55% by volume; a VOC 
content of not more than 120 grams per liter excluding Water; 
and a viscosity in the range of from about 14" to about 20" as 
measured by #2 Signature Zahn Cup. Versadil is a registered 
trademark of Neville Chemical Company. 

It is another object of the present invention to provide a 
method for treating surface of a metal subject such as a steel 
joist by dipping. 

It is yet another object of the present invention that the resin 
(binder) of the aqueous coating material is characterized by a 
density of 7.8 to 8.2 pounds per gallon, a Gardner Color of 
3-9+; less than 1% volatile matter after 2 hours @ 1000 C., 
and a viscosity of 600-1700 centipoise @ 250 C. 

It is a further object of the present invention to provide an 
aqueous coating material Which further comprises one or 
more components selected from the group consisting of a 
biocide, an adhesion promoter, a corrosion inhibitor, a Wet 
ting agent, and mixtures thereof. 

It is an object of the present invention to use an aqueous 
coating material to treat a metal surface of a subject and the 
treatment comprises: (A) providing the aqueous coating 
material; (B) making an application of the aqueous coating 
material to the metal surface; (C) removing any excess of the 
aqueous coating material from the subject; and (D) drying; 
Wherein the aqueous coating material comprises Water, at 
least one resin, and at least one surfactant; the resin (also 
called binder) is selected from a group consisting of Ver 
sadil® 100, Versadil® 200, Versadil® 1100, Versadil® 2200, 
DOC H/ S and DOC H/ S LV resin or characterized by a 
density of7.8 per gallon (0.936 kg per liter) to 8.2 pounds per 
gallon (0.984 kg per liter), a Gardner Color of 3—9+, less than 
1% volatile matter after 2 hours @ 1000 C., and a viscosity of 
600-1700 centipoise @ 250 C. and the aqueous coating mate 
rial is characterized by a solids content in the range of from 
about 50% to about 70% by Weight, from about 35% to about 
55% by volume; a VOC content of not more than 120 grams 
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per liter excluding Water; and a viscosity in the range of from 
about 14" to about 22" as measured by #2 Signature Zahn 
Cup. 

It is a further object that the application is selected from 
dipping, ?oW painting, and/ or spraying. 

It is yet another object that the ?nished surface of a metal 
subject is cleaned prior to application of the aqueous coating 
material. 

It is an advantage of using the present invention that the 
metal surface, particularly steel surface, thus treated has an 
excellent corrosion protection 100 or more hours of salt spray 
resistance in accordance With and as measured by the testing 
method ASTM-B-l 17. 

It is another advantage that the aqueous coating material 
has less than 1.0 pound per gallon (0.12 kg/liter) of volatile 
organic compounds (V OC). 

It is a further advantage that the coating material is essen 
tially Hazardous Air Pollutant (HAP) free, i.e. HAP being 
essentially not detectable or 0. 

It is yet another advantage that the aqueous coating mate 
rial can be used as a single coat, multi-coat, and/or a primer. 
In other Words, another coat of the same or a different coating 
material/paint can be coated on top of the ?rst coat. Single 
coat can be single dip. 

It is further an advantage that the aqueous coating shoWs 
outstanding stability over time While in storage. This is par 
ticularly important When a dipping is used as a preferred 
application method for structural steel subject like a joist. 

DETAILS OF THE INVENTION 

The present invention involves treatment of a metal struc 
ture/metal surface, particularly ferrous metals such steel, 
stainless steel, iron, cast iron and the like. 
An aqueous based coating material useful for the present 

invention. The aqueous coating material comprises Water, at 
least one resin, at least one surfactant or emulsi?er, optionally 
one or more components selected from the group consisting 
of one or more biocides, one or more pigments, one or more 

adhesion promoters, one or more corrosion inhibitors, one or 
more Wetting agents, and mixtures thereof. 
Many different resins can be used for the coating material. 

A suitable resin (binder) is characterized in that it has a 
density of 7.8 pounds per gallon (0.936 kg per liter) to 8.2 
pounds per gallon (0.984 kg per liter), a Gardner Color of 
3—9+, less than 1% volatile matter after 2 hours @1000 C., 
and a viscosity of 600-1700 centipoise @ 25° C. A resin 
comprises one or more polymerized C-5 and/or C-9hydrocar 
bons and a liquid drying oil. The resin is made up of one or 
more polymerized C5and/or C9 hydrocarbons Wherein the 
C5/C9 hydrocarbons Were polymerized in situ With a drying 
oil. Some commercially available examples of suitable resins 
are Versadil® 100,Versadil®200,Versadil® 1100,Versadil® 
2200, DOC H/S and DOC H/S LV resin. These resins are 
characterized as having at least one copolymer containing 
having at least one diallylic group and at least 50% of one or 
more long-chain di-unsaturated acids such as linoleic acid 
35% of one or more long-chain monounsaturated acids such 
as linolenic acid, oleic acid, and others. A preferred surfactant 
(or emulsi?er) is a sorbitan fatty ester such as ATSURF® 
S-80 emulsi?er, DeMuls KE-75 or a fatty acid such as Syl 
fat® FA-l .ATSURF is a registered trademark of ICI America 
Inc., DeMuls is a trade name used by DeFOREST Enter 
prises, Inc., and Sylfat is a registered trademark of Sylvachem 
Corporation. 

Solids by Weight in an aqueous coating material suitable 
for use in the present invention are in the range of from about 
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4 
50 to about 70 Wt %, preferably from about 55 to about 65 Wt 
%, and more preferably from about 57 to about 60 Wt %. 
When measured by volume, the solids content is from about 
35% to about 55% by volume, preferably from about 37.5% 
to about 50%, more preferably from about 40% to about 45%. 

Viscosity of an aqueous coating material suitable for use in 
the present invention is, as measured by using #2 Signature 
Zahn Cup, in the range of from about 14" to 22", preferably 
from about 15" to about 19", and more preferably from about 
16" to about 18". 

It is another advantage that the aqueous coating material 
has less than 3.0 pounds per gallon (0.36 kg/ liter), preferably 
less than 1.0 pound per gallon (0.12 kg/liter) of volatile 
organic compounds (V OC). 

It is a further advantage that the coating material is essen 
tially Hazardous Air Pollutant (HAP) free, i.e. HAP being 
essentially not detectable or 0 after ethylene glycol monobu 
tyl ether (CAS Number 111-76-2) is delisted. 
The solids can be distributed in the Water based (aqueous) 

system by many methods knoWn in the art, including but not 
limited by emulsi?cation, suspension, dispersion, blending 
and others. 

Such various distributions can be achieved by various 
methods, including, but not limited to addition of a surfactant, 
addition of an emulsi?er, blending, sonic or supersonic treat 
ment, other Ways knoWn to those skilled in the art, and com 
binations thereof. It is preferred to use a suitable surfactant to 
provide a better dispersion. 
The present method and use can be used for treating many 

different metals and alloys. Both ferrous and non-ferrous 
metal surfaces can be treated. Examples include, but are not 
limited to steel (carbon steel, various stainless steel), iron, 
aluminum, nickel, and others. Preferred metals to be treated 
include ferrous metals such as iron, carbon steel, stainless 
steel and the like. 
The subject ofthe metal surface can be of various shape and 

size. Flat, curved or other types of surfaces can be treated in 
accordance With the method of the instant invention. A par 
ticular use of the method is for treating structural steel joists 
or other structural steel parts. Any shape of such joists, joist 
girders, open Web and long span steel joist, cold formed steel 
framing and the like can be treated in accordance With the 
instant invention. 
The metal surface of a subject can be cleaned or treated or 

not cleaned or treated ?rst prior to making an application of 
the aqueous coating material. Such cleaning includes, but is 
not limited to chemical treatment, Water cleaning, brazing, 
sand blasting, heating, and other methods knoWn to those 
skilled in the art. 
Many different application methods can be used to paint or 

coat the metal surface of a subject. Examples include, but not 
limited to dipping, spraying, ?oW painting, and other appli 
cations knoWn to those skilled in the art. Dipping is a pre 
ferred treatment method because the method can provide 
more uniform coverage and provides a convenient method of 
coating metal parts of complex structures. Dipping is particu 
larly preferred When the coated surface is steel joist, open Web 
and long span steel joist, joist girder, cold formed steel fram 
ing and the like. 

Dip painting [dipping] is carried out When the entire metal, 
such as steel, structure is completely submerged into a vat or 
dip tank of paint or coating material, such an aqueous coating 
material as described herein. To avoid over?oWs and/or spills, 
it is preferred that a vat or dip tank should be large enough to 
accept the metal structure Without over?owing. A typical vat 
or dip tank size varies in a range of from about 20 gallons 
(75.7 liters) to over 5,000 gallons (18,925 liters) or larger. 
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Such a vat may adopt any shape to accommodate the shape of 
the metal structure to be coated/painted. 

The dipping can be carried out at a convenient or suitable 
temperature. Because a preferred coating material is an aque 
ous system comprising at least one resin, it is preferred that 
the temperature of the coating material in the dip tank is 
maintained at a temperature at or beloW the boiling point of 
the coating material, typically around 100° C. and above its 
freezing temperature, typically around 0° C. A preferred 
range of temperature is from about ambient temperature to 
about 75° C. If desirable, it is, hoWever, also possible to dip a 
metal, such as a steel joist, having a temperature higher than 
the boiling point of the coating material. Care must be taken 
in such a situation for safety reasons. 

The time period for dipping can be varied in accordance 15 
With desired result. The dipping can be carried out from a 
fraction of a second to minutes perhaps even longer. A pre 
ferred period for steel joists is in the range of from about 1 
second to about 60 seconds, more preferably from about 5 
seconds to about 20 seconds, even more preferably from 
about 10 seconds to about 15 seconds. 

After submersion into the coating material in a dipping 
process, a structure (such as a steel joist) is tilted or moved in 
such a Way or angle to alloW excess of the coating material to 
drain off the structure. In other Words, excess of the coating 
material is removed from the subject of coating process. It is 
also preferred that such excess of paint or coating material is 
recovered or captures and returned to the dip tank for reuse. 
The period for drainage or removal is generally in the range of 
from about 10 seconds to about 20 minutes. 

After suf?cient draining time, the coated metal structure/ 
surface or article can be dried. Ambient temperature air dry is 
one option. In particular, a temperature betWeen about 45° F. 
(72° C.) and about 100° F. (37.8° C.) may be used. The 
coating can also be forced dried With a How of air or other 
gases. In addition, the air or gas or the ambient environment 
can be heated or cooled during drying. For most uses, it is 
generally preferred to use a ?oWing or moving air or gas 
Which is at a temperature higher than the ambient temperature 
to facilitate Water removal. 

It is generally also desirable to have a controlled humidity 
to better control the drying process. In general, the loWer the 
humidity, the faster the coating on the surface is dried. 

The thickness of the coating on a metal surface depends on 
a large number of factors, such as the particular aqueous 
coating material selected, the metal surface, the application 
method, the application time and temperature, drainage, dry 
ing method, drying temperature, drying time, humidity of the 
environment, etc. When dipping is the method selected, a 
thickness of coating is generally in the range of from about 0.5 
mils [12.7 pm] to about 1.5 mils [38.1 um], and preferably 
from about 0.8 mils [20.3 pm] to about 1.2 mils [30.5 um]. 

If desirable, the coated metal surface or the structure can be 
coated again With either the same aqueous coating material or 
a different coating material or paint. In other Words, the ?rst 
coat serves equivalently as a primer. 

EXAMPLE 1 

A steeljoist is cooled below 2000 F. (93.3° C.) then dipped 
completely into a tank ?lled With paint at ambient tempera 
tures betWeen from about 65° F. (18° C.) to about 95° F. (35° 
C.) for 10-15 seconds then lifted from the tank. The coated 
joist is alloWed to drain for a period of 10 seconds to 20 
minutes. The viscosity of the paint should be betWeen 15 and 
22 seconds #2 Signature Zahn Cup to deliver 0.8 to 1.2 mils 
dry ?lm thickness. The j oists are then banded and moved to an 
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6 
inside drying area for 30-60 minutes. The banded joists may 
then be moved to outside storage until transport to the job 
building sites. 

The examples described above are used for illustration 
purposes only. They are not intended and should not be inter 
preted to limit either the scope or the spirit of this invention. 
It canbe appreciated by those skilled in the art that many other 
variations or substitutes can be used as equivalents for the 
purposes of this invention, Which is de?ned by the Written 
description and the folloWing claims. 

What I claim: 
1. A method for treating a metal surface of a subject With an 

aqueous coating material comprising: 
(A) providing the aqueous coating material; 
(B) making an application of the aqueous coating material 

to the metal surface; 
(C) removing any excess of the aqueous coating material 

from the subject; and 
(D) drying the coated subject; 

Wherein the aqueous coating material comprises Water, 
at least one resin, and at least one emulsi?er or sur 
factant; Wherein the resin comprises one or more 
polymerized C-5 and/or C-9 hydrocarbons and a liq 
uid drying oil 

Wherein the resin is characterized by a density of from 
about 7.8 pounds per gallon (0.936 kg per liter) to 
about 8.2 pounds per gallon (0.984 kg per liter), a 
Gardner Color of 3- to 9+, less than 1% volatile 
matter after 2 hours @ 100° C., and a viscosity of 
600-1700 centipoise Wherein said viscosity is mea 
sured @ 25° C.; and 

the aqueous coating material is characterized by a solids 
content in the range of from about 50% to about 70% 
by Weight, from about 35% to about 55% by volume; 
a VOC content of not more than 120 grams per liter 
excluding Water; and a viscosity in the range of from 
about 20 to about 55 centipoise. 

2. The method of claim 1, Wherein the application is dip 
ping. 

3. The method of claim 2, Wherein the metal is steel. 
4. The method of claim 3, Wherein the subject is a joist and 

the application is dipping. 
5. The method of claim 1, Wherein the aqueous coating 

material further comprises one or more components selected 
from the group consisting of a biocide, an adhesion promoter, 
a corrosion inhibitor, a Wetting agent, and mixtures thereof. 

6. The method of claim 1, Wherein the solids content is in 
the range of from about 55% to about 65% by Weight, the 
VOC content is less than 1 13 grams per liter excluding Water, 
and the viscosity is in the range of from about 25 to about 35 
centipoise. 

7. The method of claim 6, Wherein the application com 
prises dipping. 

8. The method of claim 7, Wherein the metal is steel. 
9. The method of claim 8, Wherein the metal is a steel joist. 
10. A method for treating a steel surface of a joist With an 

aqueous coating material comprising: 
(A) providing the aqueous coating material; 
(B) dipping the joist into a vat containing the aqueous 

coating material; 
(C) removing any excess of the aqueous coating material 

from the joist; and 
(D) drying; 
Wherein the aqueous coating material comprises Water, at 

least one resin, and at least one fatty ester emulsi?er or 
one fatty acid surfactant; 
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the resin comprises one or more polymerized C-5 and/or 
C-9 hydrocarbons and a liquid drying oil containing at 
least one copolymer containing one monomer With at 
least one diallylic group and at least 50% of one or more 
di-unsaturated acids, 35% of one or more mono-unsat 

urated acids; and, 
said resin is characterized by a density of about 7.8 pounds 

per gallon (0.936 kg per liter) to about 8.2 pounds per 
gallon (0.984 kg per liter), a Gardner Color of3—9+, less 
than 1% volatile matter after 2 hours @ 1000 C., and a 
viscosity of 600-1700 centipoise, said centipoise mea 
sured @ 250 C.; 

and the aqueous coating material is characterized by a 
solids content in the range of from about 55% to about 
65% by Weight, from about 40% to about 50% by vol 
ume; 

aVOC content of not more than 1 13 grams per liter exclud 

ing Water; 
a viscosity in the range of from about 20 to about 55 

centipoise; and the joist carrying said dried aqueous 
coating material exhibits 100 or more hours of salt spray 
resistance as measured by the testing method ASTMB 
1 17. 

11. A method for treating the surface of a metal object With 
an aqueous coating material comprising: 

(A) providing the aqueous coating material; 
(B) applying the aqueous coating material to the surface of 

said metal object; 
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(C) removing any excess aqueous coating material from 

the said metal object; and 
(D) drying the coating material on the surface of the metal 

object thereby yielding a metal object having a coating 
of said aqueous coating material; 
Wherein the aqueous coating material comprises Water, 

at least one resin, and at least one emulsi?er or sur 

factant; Wherein the resin comprises one or more 
polymerized C-5 and/or C-9 hydrocarbons and a liq 
uid drying oil, said resin having a viscosity of 600 
1700 centipoise When said viscosity is measured @ 
250 C.; and 

the aqueous coating material has a solids content in the 
range of from about 50% to about 70% by Weight, a 
VOC content of not more than 120 grams per liter 
excluding Water; and a viscosity in the range of from 
about 20 to about 55 centipoise. 

12. The method of claim 11, Wherein said step of applying 
said aqueous coating material to said metal object entails 
dipping said metal object into a container of said aqueous 
coating material. 

13. The method of claim 11, Wherein the aqueous coating 
material further comprises one or more components selected 
from the group consisting of a biocide, an adhesion promoter, 
a corrosion inhibitor, a Wetting agent, and mixtures thereof. 

14. The method of claim 11, Wherein said metal object is a 
steel joist. 


